Neurosteroid pregnenolone sulfate inhibits stimulus-evoked EPSC via presynaptic inhibition of protein kinase A in rat prelimbic cortical neurons.
Pregnenolone sulfate is one of the most abundantly produced neurosteroids in the brain. The present paper studies the effect of pregnenolone sulfate on excitatory synaptic transmission in the pyramidal cells of the layer V-VI of the prelimbic cortex using whole-cell patch-clamp in slices. We found that pregnenolone sulfate inhibited stimulus-evoked excitatory postsynaptic currents (EPSC); the effect of pregnenolone sulfate was significant at concentration of 1 microM and increased with an increase in concentrations; pregnenolone sulfate had no effect on the amplitude and frequency of miniature excitatory spontaneous postsynaptic currents; pregnenolone sulfate significantly enhanced the paired-pulse facilitation (PPF) and inhibited dopamine and 5-HT-evoked increase in the frequency of spontaneous excitatory postsynaptic currents; the protein kinase A inhibitor H89 and Rp-cAMPS enhanced PPF and canceled the effect of pregnenolone sulfate on PPF; pregnenolone sulfate inhibited the protein kinase A agonist forskolin-evoked increase in the frequency of spontaneous excitatory postsynaptic currents; the G(i) protein inhibitor N-ethylmaleimide canceled the effect of pregnenolone sulfate on PPF. These results suggest that pregnenolone sulfate inhibits stimulus-evoked EPSC via presynaptic inhibition of protein kinase A in rat prelimbic cortical neurons.